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carrier systems -- it takes four fiber gyatems, more
than enough to serve a fraction of the 300 person town.

Pacific Bell had put into this area a 48
fiber cable. W®Why? Not to serve telephone service, but
to set the stage for future broad band service.

There is ie nothing wrong with that reality.
Pacific Bell does want to set broad band services.
That'es fine. But you wouldn't taks the cost of the
that broad banned network and charge that tc the basic
telephone rate payer.

When our outside plant expert loocked at that
example, he said, "It is ; terribly flawed example that
they had used because of this phenomena that,
basically, the network was tremendously
overprovisioned. "

It deploys fiber sooner leaving the central
office then a telephone network used to. It has much
bigger fiber cross saction.

There is the reality. If you use the
criteria of saying, let's look at the telephone company
network that's there, and ask yourself is it the same
as that network, it won't ba.

It won't be for that reason and it won't be
because also this is supposed to be a forward-looking
model.

The FCC specifically said, "Do not consider
imbedded costs." There are imbedded costs in that

network today.
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You can't loock at the current cost of the
telephone company either.

And I would fall back and say that what you
have to then do is understand the engineering
asgsumptions, read the documentation, test the modal
which has been done by several different telsphone
companies and ~- let's be frank. They have not liked
the results. They have suggested inputs -- which we'll
get to later -- that they claim would be more
appropriate.

You can teat it like that. That's the way I
believe you test it. I don't think you compare it to
GTE's network today. I don't believe there is a
reality.

I don't think you can get away from these
problems I talked about. So that's my answer to
reality.

You then have to look at the expertise of
people who did it, if you could examine the GTE complex
models and then look at the assumptions they make.

ALJ WEISSMAN: Let's move on to the next area.
WITNESS MERCER: I thought this came later. The
next one I have is input prices versus output.

I understand the theory that was in the
attachment to this testimony said, "If you vary prices
10 percent, the results should go up 10 percent.”

That should be from an economic point of

view. I don't quibble with that. I know that's going
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to cause the following problem.

If you don't set the inputs carefully, you
have the following situation -- when we do our capital
carrying cost calculation, you, for instance, gross up
the amount each year of investment being recovered from
the equity.

You gross that up by the inverse of one minus
the tax rate in order to make the equity rate return
after tax.

You have got a non-linear equation because
you have got an amount of investment in the enumerator
which would go up 10 percent, if you change the
investment 10 percent, which has divided by one minus
the income tax ratae.

When we hear this comparison, which we can't
really examine, was the income tax rate also increased
10 percent?

It should have been. The calculation we did
is the right way. Economists say that's the right way
to do capital carrying calculations.

I know very well that result is not going to
be a linear result. I'm not an economist. I'm a
mathematician. And as a mathematician, if you take
that non-linear term, you won't get a linear result.

I would need to understand a great deal more
about what was varied bacause we have not done a
similar calculation what was varied.

I do know in a recent analysis I saw, if you
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just varied the technology costas by 10 percent, indeed

you get very clode to a 10 percent effect, you wouldn't

get exactly 10 percent because there are a few
components in the model that are not related to
investment.

There is, for instance, a carri.r to carrier
cost. How was that treated in this analysis? I don't
know.

I find it very difficult to say, "Let me do
the nice little two plus twc equals five example."

This is a complex business. And while I
don't quibble with an economist's theory that says
those should relate directly, I would need to
understand in much more detail what prices should be
varied and what are the limitations in that equatiocn.

I don't find that a personally particularly
useful exercise.

ALJ WEISSMAN: Do you agree, Dr. Duncan, you're
not also talking about a linear?

WITNESS DUNCAN: Yes and one of the amazing
things about cost analysis -- that's why this is very
important.

All cost functions, whather they are linear
or non-linear, have a certain mathematical structure.
It's called first-degree homageneity in prices.

That means, if you double all of the prices
together, the cost no matter how non-linear the

relationship, the costs will exactly double.
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If you increase all of the input prices 10
percent, the costa should go up exactly 10 percent.

It is a function of the minimization that
goes on.

Now this stuff appears in textbooks and you
can go and see any cost function that represents
minimum costs of producing scmething suggest some
input pricaes.

This is first-degrea homogeneity in prices.
That means, if you increase the prices 10 percent, the
costs will go up 10 percent.

If we miss something, if we increase part of
the prices 10 percent -- not all of them -~ then the
costs shouldn't have gone up by as much as 10 percent.
They should have gone up eight p.rcint or six percent.

Our problem is: You raise the prices 10
percent and the costs went up 13 percent. If we missad
something and didn't raise that, the costs would have
gona up even more,

I'm saying there is an inconsiatency heres.

I understand that it is difficult to test the
model, but I'm here to tell you whether the model is
valid or not or to give you advise about the extent to
which you can believe it or not.

It hasn't been compared against reality.

ALJ WEISSMAN: I want to stop you here.
0otf the record.

(Discussion off the record)
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On the demand side -- I can talk a little
bit,

In the senee that the demands you are going
to expect will, in fact, be quite non-linear
particularly as competition comes in.

Even without competition, we find that the
growth, the change in demand, et cetera, is not linear.
It's not simple in any sense. As competition comes in,
that's going to be even worse.

I'm not simply talking about how demand
grows. Even if demand grew linear, unless the cost
function itself really is linear, you should not expect
to get the right answer by putting in the average
demand over a pericd of time, as opposed to evaluating
the costs at every period of time and adding them
together.

MR. LAKRITZ: You're aware if GTE has done that?

WITNESS DUNCAN: I'm not aware whether GTE hae
done that at all.

ALJ WEISSMAN: Thank you. Shall we move on?

WITNESS MERCER: The next I have is competition.

There ls at least two aspects of that and one
of them has te do with this discussion of fills and
cable.

The complaint is that we haven't taken into
account the potential competition.

The first thing I might note is that I

haven't heard any person in any proceeding point out

E-12



0 oo 9 o

10
11
12
13
14
1S
16

1?7

18

19
20
21
22
23
24
25
268
27
28

893

that wa're being on the one hand assajiled for not
providing for growth for second lines ala the previous
diecussion. And on the other hand, we're being
ageailed for not providing for shrinkage.

A tongue and cheek comment would say the
average of the growth and shrinkage I'm hearing about
averages out to zaero.

That's not intended to he a serious comment.

What does compatition do? This is an
unbundled network element proceeding. Unbundled
network elements eold to AT&T or MCI or any other party
do not decrease the demand for loops or switching.

They are just being sold in a different form.

This proceeding is not signaling the onset of
competition.

Secondly, there's a lot being said about loss
of market share.

I need to poiné cut that loss of market share
is not the sama as loss of demand.

AT&T went from owning 90 plus percent of the
long distance market to owning 60 percent of it over a
period of 12 years.

In that tima, their growth has grown -~ their
demand has increased substantially. The total growth
has still been there because the entire market has been
stimulated and/or was growing naturally.

If I wera to take competition into account --

For starters, I would increase the fill factors because
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I no longer have to have a growth component represented
by those £ill factors.

And secondly, I would then begin to say,
“Beyond that point, how much shrinkage and demand is
there and over what time frame? And ian't it the case
that the telephone company will have encugh time to
react by, for instance, putting in lees growth, higher
fill factors and the like."

We looked at that issue and we anded up
saying, "There is no way that we can adequately
reprasent the future competition.”

Ergo, we will not treat it because the
magnitude and size and effect on things like fill and
cable size and the like is simply not known at this
point.

ALJ WEISSMAN: Reaction?

WITNESS DUNCAN: Nonetheless --

ALJ WEISSMAN: I don't want “nonetheless.” I
want a reaction.

WITNESS DUNCAN: The competition has a number of
affacte.

One of the effects in my belief will be to
change the mix of things that are demanded.

To the extent that there are cost
complimentaries and the model can't handle those, the
change in the mix -- the cost changes that come from
the change in the mix are totally missed.

ALJ WEISSMAN: Can we reliably predict the change
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in the mix right now?

WITNESS DUNCAN: I think so.

I think there is a fair amount of market
resaarch out there that every firm has done that gives
them a fairly good idea of how things are going to
change and which way these things are going to changa.

ALJ WEISSMAN: Give me an example of one that
people can predict.

WITNESS DUNCAN: I could be wrong about this.

I beliave that it was ATGT's Chairman that
eaid that they would have 30 percent of the local
market in cne year.

I assume he based that on market resasarch.

Those are the kinds of statements I'm talking
about where pecple have dons some market research and
they have a pratty good idea how the market shares are
going to change. )

The question is: Do the changes in market
shares effect the demands?

MR. LAKRITZ: Are you familiar with market
research? In more particularity, the projections that
ware put forward in the Commission‘'s IRD or interlata
toll proceedings and what has happened to the market
subsequent to being opened to competition?

WITNESS DUNCAN: Yeas.

MR. LAKRITZ: Would you agree that many of the
predictions that many of the people mada did not come

true on both sides by competitors and by incumbents?
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WITNESS DUNCAN: On the IRD, with reepact to

certain models? The answer is yes.

On the cother hand, with respect to the
predictions about the extent of competitive losle;.
Those were based on market research.

Whereas, some of the others were time geries
models that were not based on market research, I would
say those models were pretty close.

MR. LAKRITZ: At this point in time, no one has
examined Chairman Allen's statement to see whaether it
was based upon time series.

The point I'm trying to make is that pacple's
predictions about telecommunications didn‘t seem to be
a very terribly accurate business. I put it up there
with weather predictions.

WITNESS MERCER: We refer to it in our company as
competition by headlines.

MR. LAKRITZ: I'm interested in hearing
Dr. Duncan's different view point.

WITNESS DUNCAN: I guess my view on that is that
tc the extent that there is uncertainty in those market
forecasts, that those are simply added to the other
uncertainties associated with a model moving into
competition, all of those things should get blended
into the cost of capital and to the risk involved.

While the forecast may not be on the spot,
and people were aware of that, you don't use them as

point estimates and say, "This will happen.* What you
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say, “There is going to be a range here" and you plan
accordingly.

That showe up in the kinda of costs of
capital you face, costs of money you face.

ALJ WEISSMAN: Let's get back to the models.
That's an interesting point about regulation.

You're eaying that -- you're suggesting that
the Hatfiald Model is less reliable because it doesn't
attempt to differentially predict the impacts of
competition.

WITNESS DUNCAN: Thgt'. correct.

ALJ WEISSMAN: So responding by saying, "That's
right. People's predictions are necessarily going to
be accurate. That's why you have changes in cost of
capital or rate of return.”

That doesn't tell me why the Hatfield Model's
wrong, if it doesn't differentiate based on
competition.

WITNESS DUNCAN: Because it assumes, in my
opinion, a too low rate of cost of money.

It doesn‘'t take into account that on a going
forward basis that people who ueed to be willing to
accept 11 percent with near certainty might now demand
30 percent -- understanding that next year it might not
be there because of the competition.

The rate of return that has to be cffered to
get funds to inveat goes up because of the compatition.

The costs of capital goes up. That's what I
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was responding to.

ALJ WEISSMAN: We move to another issue. You
think the rate of return isn't high enough.

WITNESS DUNCAN: It was tha effects of
compaetition.

WITNESS MERCER: I had that as a separate issue,
I don't know if you want to do that now.

ALJ WEISSMAN: Sure.

WITNESS MERCER: Let me just correct the record.

Chairman Allen said that in five years, AT&T
would achieve 30 percent penetration, not one year.
But that was also noting specifically a substantial
component of resale.

He didn't specifically say -- he said resale
and resale like unbundled elements don't take demand
away from the telephone company.

It was a -tat.nfnt for the financial
community. I don’'t believe it was a market research
statement. It was really 30 percent and five years.

Now the coat of capital is an interesting
one.

You would adjust cost of capital. You might
adjust depreciation rates. I've had troubla with
depreciation rates because it doesn‘'t seem like
competition accelerates the aging of equipment.

Economiats say it does.

You do have to do something there. The

problem, again, would be what would you do today?
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The FCC, in its order, looked at its 11 and a
quarter percent interstate return and said they were
opening an inquiry to see specifically, not if it
should change, but if it should lower because their
judgment was that it might be too high. The trust was
Clearly to loock lowering it.

Wa used 10 percent cost of capital. They are
at 11 and a quarter. They are lcoking at coming down.

There is an analysis under way at AT&T as to
what that correct rate should be.

I don't believe that analysis is completed
vyet. I do know quite clearly that economists have not
yet at all agreed on how much, if any, the costs of
capital should go up and would you do it today or do it
even near term with the current smbryonic state of
compatition.

I don't disagree in principle that that may
be an effect of competition. I would say, again, from
paramatizing the mocdel that we had no batter number to
use than the default which AT&T believed was already a
generous 10 percent and see where it goes from there.

It is like many things, a user input. It was
so thought that that number was too low or the
depreciation rate's too low, you could change those,
but that doesn't represent a defect in the model. It
represents a lack of certainty about what you would do
today.

ALJ WEISSMAN: Did you have any itams that you
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recalled under the input category?

WITNESS MERCER: Not under the input category,
no.

ALJ WEISSMAN: 0ff the record.

(Discuesion cff the record)

ALJ WEISSMAN: On the record. We'll be in recess
for 10 minutes.

(Recass takan)

ALJ WEISSMAN: On the record.

Dr. Mercer, I was interested in ycur
reactions to Dr. Duncan's comment about the absence of
documentation or definition for inputs.

WITNESS MERCER: I guese I thought we had done a
very good job of documentation in at least the paper
version.

The documentation in this testimony is about
40 plus pages. We used BCK and don't have all the
detail of BCM. That's a long documentation.

The inputs almost universally ~- I can't say
in every single one of them -- but the inputs are
things like cost par foot of certain size cable, fill
factor by density zone, separately for distribution
cable, feeder cable, the cost of signalling transfer
point and signalling Sysetem 7 network.

I'm drawing a bBlank -- the cost of serving
area interfacas.

We thought that the parameters: A, were

mostly self-explanatory. And B, the documentation
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described in enough detail what we were doing to make
the macdel usabla.

I can only tell you there are telephone
companies running the mocdel. I testified in New Jersey
last week and the Bell Atlantic pesople -- they tock six
areas of the model which probably involves S0 or so of
the inputs and run sensitivity studies by changing
those inputs.

I'm not sure you would ever get thorough
documantation so good that nobody would complain about
it, but I think it's pretty goad.

It's a qualitative judgment. 1It's obviously
self-serving, but I thought we did quite a bit to makas
it obvious.

Through the inputs, we have made the model
quite varlable and allowed the users to do & lot of
different atudies.

ALJ WEISSMAN: These are very broad assessments
of whether there is an adequacy of documentation.

How can you, Dr. Duncan, help me put some
boundaries on this?

WITNESS DUNCAN: The first thing is that there
are two kindas of documentation that you expect with
computer programs; one is the manual -- and I'll talk
about that later. And the other, is the documentation
of the code.

In the documentation of the code, usually

each line of code or each module of code, there is a
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set of commantes saying, “This set of code waa written
by so and so, modified by so and #o0. It is intended :o
do this. It uses inputs from this part. It uses
inputs from that part."

You don't have that sort of thing in the
Hatfield Model. It's not documented in that sanse.

It's not documented in another sensa.

For axample, it seems clear when you hear it
whan somebody says -- lat's take one in here -~
conduit installation per foot.

That seems like it should be self-
explanatory.

I don’'t know from any documentation in here
what is included in that. 1Is that wages? 1I1s that
wages and benefits? How are the benefits lcaded on
that? Are they loaded on? Are they excluded?

Is this based on wages paid to individuals,
by individual firma, or is thie wages by locking at
what people who do this kind of work get in this
particular region?

1f so, where is the back up for this? Where
is the documentaticn that tells me what this is. If 1
were to go out and do conduit installation per foot,
exactly what things would I be putting in there?

The sacond question would be: What justifies
or what is the back up for the default values and the
input values that the Hatfield people used? On many of

these things, I simply don't know.
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There aren't the definitions to tell me
exactly what goes into that.

I'm not saying that anybody's being lividus
here. I'm simply saying, "You can not tell by looking
at the input sheets nor reading through the
documentation.”

You can't go through a gloasary and have it
say this means such and such and if you wanted tc do
this yourself, the way we did it, you would put these
things together from these kinds of counts.

It's very, very difficult to use.

The second thing is: Although there are lots
of pages of documentation, we speant an awful lot of
time trying to get the model to run and I have good
pecple trying tc get this model to run.

The documentation was almost useless in
trying to do that. '

On some things, I will admit that we had
accesa to cther people who said, “Oh, yes. We were
able to get it to run this way, but we weren't able to
do this. What did your guys do? Our guys got it to
run this way.”

The way thie model ran wasn't by pecple
taking the manual geing, "Ah, ah." It was a bunch of
pecple who are used to playing around with Excel spread
sheets and trying things and comparing notes.

My understanding is very few people have

tried to run this have gotten it to run.
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I don't know whether you want to view that as
a4 documentation problem. I do view that as a
documentation problem.

You can't pick up the manual, slip the disk
or CD ROM in and run the thing. The manual is not a
useful manual in my opinion.

Now the equations that are in there are not
documented at all.

One has absolutely no idea what an equation
in a particular cell is supposed to do. If you open
the thing up, what is that equation supposed to do.

You don't know. You can't trace it because it's
password protected. You can't say, "I want to see how
this input gets used.”

For example, depreciation life on something.
I would like to know how this is used throughout the
program.

One way of doing that is to turn on the
auditing procedure, find all the places that this is
used and it will show you and you can trace it through
and see if that does make sanse.

You can't do that. The auditing procedure is
turned off by the authors and pasaword protected.

As a consequence, what you have to do is go
through by hand to every one of those cells and say,
"Okay. Find every instance of this cell.”

I don't know if you know how Excel ranges are

discussed.
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A range might be H-1 through H-SQ. I1f I

wanted to know where H-45 was used and they had a range
equation, I could never find that going through
ssarching for H-45. I would need the auditing
procedure do that.

It'a those kinds of things. The lack of
documentation, both internally and externally, caused a
lot of problems and caused a lot of problems in just
understanding what the model was suppcsed to do.

Not having clear definitions or assuming that
the reader's going to come in and see this and
undezatand expense in the same sense that they
understand it without a definition.

ALJ WEISSMAN: Quickly. Are there equations that
are not explained?

WITNESS MERCER: There are squations that are not
explained. We did not explain every single equation.

We assume somebody that wanted to analyze the
model at that level of detail would be enough
engineering-oriented tc be able to do it.

We did not think that was our obligation. We
thought that by making the model readable, there was an
option, of course, of locking the spread sheet so you
couldn’t even read the formulas.

We did not do ~- I might be wrong in saying
this -- you could not unlock the audit function without
unlocking the model period.

If you unlock the model periocd, our view is
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deficiency with the BCM, and st the time learings concluded, were
wodifying the modesl to corrslate the population with the zoad
patzern in these less denss arsas. The CMM's grid cesll design
avoids this problem by identifying the location of population in a
nmOTe precise manner.

‘rh-DOlum-mt-tm:mmtlku
direct proportion to the costs of those faclilities. This weasrw
that a discount on material costs, for example, copper cable, will
lead to a corresponding drop in the suppesting structurs costs,
such as trenching costs. This aleo means that ths wmodel
incorrectly assumes that the coste of placing facilities will vary
with the size of cable. For exasple, the BCK assumes that a cable
ons quartey the size of the standard cadble, vill cost roughly one
guarter as much as the standard cable, and will Tequire a trench

one quarter as desp. The joint sponsors of the BCR have recognized

r.unpeohu-unu. and are working te cozyect it. - '

The KIN attespts to- restify this pecblem by
jncorporating the installstiom factos for fasilities im these two
lowest population density somea. This {astallatiomfestor

bl

adjustmant reprasents somewhat of an ad hoe solutiom. It fails to

address this daticiensy in the meve densely populated areas. The
CPM svoids thia problem by ssparstely idewtifying costs for
facilities placement fyom. thair cable costs, ‘snd sepazating per
foot and per pair cadle costs.

The MCN's process of taking irtvegularly shaped
ChGs, assuming that they are square, and placing Zeeder snd
distzrilutien plant sscordingly, alse raises a mumber of concerns.
Is rural areas vhers C33s cem De quite lasye, the BCOM aspumes that
copper distribution plant can sezve the satire iaterior. It o
uaclsar whether the BCN allcwe for sufficiems electromics in the
distribution plant to ensure thst these houssholds could sctually
receive telephous sexvice from the netwvork ss wodelled. This
deficiency has besn recegnised Dy the davelopsss of the BON.
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